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Abstract of JP2000049656 
PROBLEM TO BE SOLVED: To provide 
a short-distance radio data 
communication from a central control 
point (interrogator) to many inexpensive 
end points (tag). SOLUTION: A tag 105 
uses a modulation back-scatter method 
for a communication from the tag 105 to 
an interrogator 103. A new down-link 
protocol is used for data transmission 
from the interrogator 103 to the tag 105 
and a new up-link protocol is used for 
data transmission from the tag 105 to the 
interrogator 103. Either protocol resends 
messages which are neither confirmed 
nor answered at random by using back- 
off/retry algorithm. The transmission 
capacity from the tag 105 to the 
interrogator 103 is improved more by 
using up-link subcarrier frequency- 
division multiplexing. In concrete, the tag 
105 includes a sensor for temperature, 
smoke, or living body information and 
sends its output to the interrogator 103 
with an up-link information signal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
dama ges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] J . . 

[Claim 1] At least one in TEROGETA which has a means to transmit a down link modulation radio signal, and a means to receive an 
up link radio signal, A means to receive said down link modulation radio signal, and a means to restore to said down link modulation 
radio signal, and to recover a down link information signal, At least one tag which has a means to transmit an up link radio signal 
using the modulation back scatter, The radio communications system characterized by consisting of a random transmitting means 
which repeats transmission of the modulation radio signal of the type which is chosen from the group which contains said down link 
modulation radio signal and said up link radio signal at least, and which is different from each other at random time of day according 
to predetermined conditions. . _ . , , . . . # 

[Claim 2] Said random transmitting means is a radio communications system according to claim 1 characterized by being arranged at 
said at least one in TEROGETA, and repeating transmission of said down link modulation radio signal at random time of day 
according to the predetermined conditions in this in TEROGETA. 

[Claim 31 Said random transmitting means is a radio communications system according to claim 1 characterized by being arranged at 
said at least one tag, and repeating transmission of said up link radio signal at random time of day according to the predetermined 

[QalmT^ conditions are a radio communications system according to claim 2 characterized by being that there is 

no up link radio signal which answers said down link modulation radio signal, and is received. 

[Claim 5] Said predetermined conditions are a radio communications system according to claim 2 characterized by being that the up 

link radio signal which answers said down link modulation radio signal, and is received is not received correctly. 

[Claim 6] Said at least one in TEROGETA is a radio communications system according to claim 2 characterized by having further a 

means to answer the up link radio signal which received and to transmit a down link Acknowledgement signal. _ . 

[Claim 7] Said up link radio signal is a radio communications system according to claim 2 characterized by being chosen trom the 

group of the signal containing an up link Acknowledgement signal and an up link information modulation radio signal. 

fciaim 8] Said random transmitting means is a radio communications system according to claim 2 characterized by being arranged , 

also at said at least one tag, and repeating transmission of said up link radio signal at random time of day according to the 

fc^fm^Sald predefined conditions are a radio communications system according to claim 3 characterized by being that there is 

no down link modulation radio signal which answers said up link radio signal and is received . 

[Claim 10] Said predetermined conditions are a radio communications system according to claim 3 characterized by being that the 

down link modulation radio signal which answers said up link radio signal and is received is not received correctly^ 

[Claim 11] Said at least one tag is a radio communications system according to claim 3 characterized by having further a means to 

answer the down link modulation radio signal which received, and to transmit an up link Acknowledgement signal. 

[Claim 12] Said up link radio signal is a radio communications system according to claim 3 characterized by being chosen from the 

™ of the signal containing an up link Acknowledgement signal and an up link information modulation radio signal. 

raaim 13] Said random transmitting means is a radio communications system according to claim 3 characterized by being arranged 

also at said at least one in TEROGETA, and repeating transmission of said down link modulation radio signal at random time of day 

according to the predetermined conditions in this in TEROGETA. ... • ■ . i . . . a „ 

[Claim 14] A means to generate the subcarrier frequency chosen from the set of the subcamer frequency in which said at least one tag 
is possible at random, A means to modulate an up link information signal and to form a modulation subcamer signal on said subcarrier 
frequency It has further a means to transmit said modulation subcarrier signal using the modulation back scatter. Said at least one in 
TEROGETA The radio communications system according to claim 1 characterized by having further a means to receive said 
modulation subcarrier signal, and a means to recover said up link information signal from said modulation subcarner signah 
[Claim 15] Said at least one in TEROGETA is a radio communications system according to claim 14 characterized by having further a 
means to restore to two or more up link information signals received during me same pen 

[Claim 16] Said at least one tag is a radio communications system according to claim 1 characterized by having further a means to 
transmit two or more up link information signals before receiving a down link information signal. 

[Claim 17] Said at least one in TEROGETA is a radio communications system according to claim 1 characterized by having further a 
means to transmit two or more down link information signals before receiving an up link information signal. 
[Claim 18] In TEROGETA for radio communications systems characterized by consisting of a means to transmit a down link 
modulation radio signal, and a means which repeats transmission of said down link modulation radio signal at random time of day 
according to predetermined conditions. . B ;„««i 

[Claim 19] Said predetermined conditions are in TEROGETA according to claim 1 8 characterized by being that there is no signal 
which answers said down link modulation radio signal, and is received. 

[Claim 20] In TEROGETA according to claim 1 8 characterized by having further a means to receive two or more subcamer signals 

from two or more tags. . , , 

[Claim 21 ] In TEROGETA according to claim 18 characterized by having further a means to transmit two or more down link 
information signals before receiving an up link information signal. 

[Claim 221 In TEROGETA according to claim 1 8 characterized by having further a means to receive a modulation back-scatter signal 
including the up link information signal modulated on the subcarrier signal chosen from the set of a possible subcarner signal at 

random at random time of day. . , , o . . - ^ tUa 

[Claim 23] The tag for radio communications systems characterized by consisting of a means to generate a subcarner signal from the 
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set of a possible subcarrier signal, a means to modulate an up link information signal and to generate a modulation subcarrier signal on 
said subcarrier signal, and a means to transmit said modulation subcarrier signal to random time of day using the modulation back 
scatter. 

[Claim 24] Said subcarrier signal is a tag according to claim 23 characterized by being chosen from the set of a possible subcarrier 
signal at random. 

[Claim 25] The tag according to claim 23 characterized by including further the condition measuring circuit which measures one or 
more predetermined conditions chosen from the group containing temperature, smoke, and biological information. 
[Claim 26] The tag according to claim 23 characterized by having further a means to measure temperature, and the means which 
includes a thermometry value in said up link information signal. 

[Claim 27] The tag according to claim 23 characterized by having further a means to detect existence of smoke, and the means which 
includes the result of smoke detection in said up link information signal. 

[Claim 28] The tag according to claim 23 characterized by having further a means to measure biological information, and the means 
which includes biological information measured value in said up link information signal. 

[Claim 29] In the approach of operating the radio communications system containing at least one in TEROGETA and at least one tag 
this approach In the step which transmits a down link modulation radio signal to at least one tag in in TEROGETA, and a tag The step 
which receives said down link modulation radio signal, and the step which restores to said down link modulation radio signal, and 
recovers a down link information signal, In the step which transmits an up link radio signal using the modulation back scatter, and said 
in TEROGETA It consists of a step which receives said up link radio signal. Said approach further The method of operating a radio 
communications system characterized by having the step which repeats transmission of the modulation radio signal of the type which 
is chosen from the group which contains said down link modulation radio signal and said up link radio signal at least, and which is 
different from each other at random time of day according to predetermined conditions. 

[Claim 30] How to operate in TEROGETA for radio communications systems characterized by consisting of a step which transmits a 
down link modulation radio signal, and a step which repeats transmission of said down link modulation radio signal at random time of 
day according to predetermined conditions. 

[Claim 31] How to operate the tag for radio communications systems characterized by consisting of the step which generates a 
subcarrier signal from the set of a possible subcarrier signal, a step which modulates an up link information signal and generates a 
modulation subcarrier signal on said subcarrier signal, and a step which transmits said modulation subcarrier signal to random time of 
day using the modulation back scatter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the system for the radi ©communication method which provides a cheap terminal (end 

point) with a short distance communication link especially about a radi ©communication method. 

[0002] 

[Description of the Prior Art] To develop the system which supports short distance wireless data transmission to a cheap terminal is 
desired. A radio frequency discernment (RFID (Radio Frequency IDentification)) method is a radiocommunication method which 
communicates with a wireless transceiver (it is called in TEROGETA.) between some cheap devices (it is called a tag.). A RFID 
technique can be taken into consideration in development of the above systems. By the RFID method, in TEROGETA communicates 
with a tag using a modulation radio signal, and a tag answers by the modulation radio signal. Generally, although the communication 
link to a tag from in TEROGETA uses an amplitude modulation radio signal, it restores to this easily, the communication link to in 
TEROGETA from a tag - the modulation back scatter (MBS (Modulated BackScatter)) -- generally law is used. In MBS, in 
TEROGETA transmits a continuous wave (CW (Continuous-Wave)) radio signal to a tag. A tag modulates CW signal using MBS. In 
that case, the data from a tag are encoded on CW radio signal by switching an antenna to the condition of the reflector of RF radiation 
electrically from the condition of the absorber of RF radiation by the modulating signal of a tag. In TEROGETA restores to the 
coming radio signal which was modulated, and decodes the data message of a tag. In the MBS communication link to in TEROGETA 
from a tag, with the conventional technique, the frequency shift keying (FSK) modulation and the phase shift keying (PSK) method 
are used for the communication link. 
[0003] 

[Problem(s) to be Solved by the Invention] The communication mode which makes possible short distance wireless data transmission 
to some cheap end points is needed. As an example, the communication link of the sensor data in the space where much electronic 
equipment exists can be considered. Such a situation may be produced in the cabin of a naval ship, and a works environment in the 
control room of a industrial process in the electronic equipment in a military motor vehicle like a tank, and on the aircraft etc. In such 
application, the monitor of no less than the 1000 sensors may be carried out. It may become very expensive that this equips, although 
the current technique is supporting the activity of the sensor connected to the central communication link point with the cable. 
Moreover, this [ its ] is also expensive although the current technique is supporting the activity of the wireless Local Area Network 
(WLAN (wireless Local Area Network)) which carries out central communication link point interconnect of the end point. 
[0004] Therefore, the cheap wireless data network which makes possible data communication to many cheap devices (for example, 
sensor) is needed succeedingly. 

E for Solving the Problem] The system by this invention offers the short distance wireless data transmission from the CC point 
(for example, in TEROGETA) to a cheap end point (for example, tag). An end point uses the modulation back-scatter method for the 
communication link to in TEROGETA from a tag. A system uses a new up link protocol for the data transmission from m 
TEROGETA to a tag at the data transmission from a tag to in TEROGETA using a new down link protocol. The message in which any 
protocol does not have an Acknowledgement using the back off / retry algorithm is resent at random. The system capacity from a tag 
to in TEROGETA improves further by the activity of up link subcarrier frequency multiplexing. 

[0006] _ vk 

[Embodiment of the Invention] Drawing 1 is the instantiation wireless-data-transmission (WDC (Wireless Data Communications)) 
system whole block diagram used for explaining this invention. An application processor 101 communicates with one or more in 
TEROGETA 1 03 through a Local Area Network (LAN) or a wide area network (WAN) 1 02. Although it is the point which should be 
careful of, a cable or wireless is sufficient as a Local Area Network or a wide area network 1 02. In TEROGETA 1 03 communicates 
with one or more cheap end points (on these descriptions, it is called a "tag" for convenience.) 105. A tag 105 can be considered as the 
electron device of the arbitration which has information locally. 

[0007] Generally in [explanation of communication technology] 1 ** application, in TEROGETA 103 receives a data message 106 
from an application processor 101. If it refers to in accordance with drawing 1 and drawing 2 , it will format into down link message, 
i.e., information signal, 200a which should be sent to a tag 1 05 correctly using the information in which in TEROGETA 1 03 has this 
data message 106 contained in reception, and a processor 200 is contained in a data message 106. The source 201 of a radio signal 
generates radio-signal 201a, and a modulator 202 modulates information signal 200a on radio-signal 201a, and forms modulating- 
signal 202a. A transmitter 203 transmits modulating-signal 202a to a tag 105 through the transmitting antenna 204 using amplitude 
modulation. The reason amplitude modulation is ordinary selection is because a tag can restore to this signal with a single cheap 
nonlinear device (for example, diode). 

[0008] Drawing 3 is the block diagram of a tag 105. In a tag 105, an antenna 301 (in the cases of many a loop formation or a patch 
antenna) receives a modulating signal. It restores to this signal to baseband directly using a wave detector / modulator 302 (for 
example, considering as single schottky diode is possible.). A wave detector / modulator 302 restores to an input signal to baseband 
directly. Information signal 302a (this signal contains the same data as 200a) obtained as a result is amplified by amplifier 303, and a 
synchronization is recovered in the clock recovery circuit 304. Information signal 304a obtained as a result is sent to a processor 305. 
Generally a processor 305 is a cheap microprocessor and, on the other hand, can mount the clock recovery circuit 304 by ASIC 
(application-specific integrated circuit). A processor 305 can also be included by ASIC. A processor 305 generates the up link 
information signal 306 returned from a tag 105 to in TEROGETA 103. This information signal is sent to the modulator controller 307. 
The modulator controller 307 modulates subcarrier frequency 308a generated by the source 308 of a subcarner frequency using an 
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information signal 306. The source 308 of a frequency is possible also for considering as another crystal oscillator, or its processor 305 
is possible also for considering as the source of a frequency (for example, master clock frequency of a processor 305) drawn from a 
processor 305. The modulation subcarrier signal 31 1 is used in order to modulate wireless carrier signal 204a received with a tag 105 
and to generate a modulation back-scatter (echo) signal with a wave detector / modulator 302. This is realized by changing the 
reflection factor of an antenna 301 by turning schottky diode on and off using the modulation subcarrier signal 311. The power source 
3 1 0 of a cell or others supplies a power source to the circuit of a tag 1 05. 

[0009] An information signal 306 is generable by various approaches. For example, the processor 305 in a tag 1 05 can use the attached 
input signal 320 as a source of a signal of an information signal 306. As an example of the information source using the attached input 
signal 320, there is a smoke detector 330, a temperature sensor 340, or a common sensor 350. There are few amounts of the data 
transmitted by the attached input signal 320 depending on the case. In the case of a smoke detector 330, 1 -bit information (is a smoke 
detector sounded or not?) is transmitted. In the case of a temperature sensor 340, a thermocouple 341 is connected to A/D converter 
342 which generates the attached input signal 320. In the case of the common sensor 350, a sensor device 351 takes the logical circuit 
352 and interface which generate the attached input signal 320. In this case, a logical circuit 352 has a dramatically simple thing and a 
comparatively complicated thing depending on the complexity of the common sensor 350. An example of the common sensor 350 is a 
living body sensor which records human being's biological information (a heart rate, respiration rate, etc.). Such information can be 
periodically transmitted to an application processor 101, in order to carry out the monitor of the condition of the living thing of human 
being or others continuously. 

[0010] The technique of the [protocol whole structure] above is RF wireless data transmission technology of the minimum cost known 
by this contractor today. In order to design the wireless data telecommunication system which can support demand of communicating 
with many end points, time-slot structure like drawing 4 is used. The down link time slot i401 is a time slot by which information is 
transmitted to a tag 105 from in TEROGETA 103. The up link time slot i402 is a time slot by which information is transmitted to in 
TEROGETA 103 from a tag 105 using the above MBS. In drawing 4 , although the die length of the time amount of these time slots is 
illustrated so that equally, this condition is not a requirement of this invention. As for the persistence time of the down link time slot 
401 and the up link time slot 402, it is possible for it not to be equal, either. Furthermore, in drawing 4 , although the time slot is 
illustrated so that one up link time slot i402 may continue after one down link time slot i401, this condition is not indispensable to this 
invention, either. A protocol can also support [ also supporting the usage to which one up link time slot 402 continues after two or 
more down link time slots 401, also supporting that two or more up link time slots 402 continue after one down link time slot 401 
possible, or ] that two or more up link time slots (402) continue after two or more down link time slots (401) possible. In some 
applications, a data communication demand of the direction of a down link is large, and the decision of the exact number of the down 
link time slot 401 used in some applications since the data communication demand of the up link direction is large, and the up link 
time slot 402 is left to each application architect. Although it assumes that the single up link time slot i402 continues after the single 
down link time slot i401 in the following explanation, this assumption does not restrict the generality of the approach of this invention. 
Hereafter, the combination of the up link time slot i402 to which a frame i403 follows the down link time slot i401 and it in the present 
frame, a call, and this case in a frame i403 as shown in drawing 4 is pointed out. 

[001 1] First, the data exchange (data transfer) from the tag 105 to in TEROGETA 103 is explained. About the amount of the data 
which can be transmitted by the single up link time slot i402, it mentions later. When the amount of the data which want to transmit a ~ 
tag 105 to in TEROGETA 103 exceeds the possible maximum amount of data to the single up link time slot 402, a tag 105 transmits a - 
packet until it packet-izes this data and every one of all data is transmitted within each up link time slot i402. Explanation of the 
following protocols is related with the approach of transmitting and carrying out the Acknowledgement of such a single packet. ■ ». 
[0012] As already stated, the communication link of in TEROGETA / tag uses amplitude modulation in a down link, and uses MBS in 
an up link. One communication path of operating rather than the path of another side at difficulty, i.e., a signal-noise ratio low as an 
average, is not rarer in a bidirectional radiocommunication method. The down link communication link in the application using an 
MBS technique of it being more reliable than an up link communication link is not rarer. In order that an up link communication link 
may use a reflective radio signal in the reason, up link RF path loss is because it is the one-way path loss [ twice ] to a tag 105 from in 
TEROGETA 103. For this reason, since an up link message is received correctly, the element of the above-mentioned protocol reflects 
consideration that it may need to be repeated two or more times. However, this consideration does not restrict the general applicability 
of the protocol explained here. 

[0013] The [up link data-exchange] above explained the physical layer of a radio communications system. Next, the protocol used in 
order to communicate information using this physical layer is explained. Drawing 5 is the schematic diagram of the up link data- 
exchange protocol 500. In the up link data-exchange protocol 500, the data with which to be transmitted to in TEROGETA 103 is 
demanded exist in a tag 105. As for this data transmission having been received correctly, in the Acknowledgement message received 
with a tag 1 05, it is desirable for an Acknowledgement to be carried out by in TEROGETA 1 03. 

[0014] Drawing 5 is time line which shows transmission of each message as a function of time amount. In the up link data-exchange 
protocol 500, it is the time of day which the up link data transmitting preparation completion 501 has recognized existence of the data 
(information signal 200a) which want to transmit a tag 105 to in TEROGETA 103, and moreover completed packet-ization of the 
above required data. The time of day of the up link data transmitting preparation completion 501 is time of day t505, and the time-slot 
(or frame) index 507 at that time is i. At this time, a tag 105 chooses Number NU. NU is the number which shows that this up link data 
packet containing all or a part of information signal 200a must be correctly received by in TEROGETA 103 between the frames of NU 
individual. The value of NU is determined by the response-time demand of each application (after-mentioned). 
[0015] A tag 105 calculates the random-number set uj (j= 1 , J) with sequence after the up link data transmitting preparation 
completion 501. However, uj is distributed at random within a set (1 NU), there is no repeat in the value of uj, and the value of uj can 
be set in order so that it may be set to uj+l>uj to j contained inside (1 J-l). Then, in time-slot i+uj, in TEROGETA 103 carries out the 
schedule of the transmission of J up link data 502 messages. These messages are up link transmitting 301a. It is assumed that the 
processor 200 of in TEROGETA 1 03 can decode up link data 502 message to the guard time amount (after-mentioned) of the between 
at the time of initiation of the time of day when said message is received, and following time-slot i+uj + 1 . When up link data 502 
message is received correctly (judged when CRC error detecting code is used for having been received correctly (after-mentioned)), 
and in TEROGETA 103 transmits down link Acknowledgement 503 to a tag 105 in time-slot i+uj +1, the Acknowledgement of this 
message is carried out. Although it is the point which should be careful of, when a processor 200 cannot decode up link data 502 
message at a high speed such, down link Acknowledgement 503 is delayed to time-slot i+uj +2. This does not change a fundamental 

v * ew * 

[0016] Thus, the tag 103 knows that down link Acknowledgement 503 is expected from time-slot i+uj +1 (j is 1 in our example here.). 
When such down link Acknowledgement 503 is received correctly, it is not necessary to terminate normally the up link data-exchange 
protocol 500, and the up link data 502 remaining messages by which the schedule was carried out to next time-slot i+uj (j is 2 here) do 
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not need to transmit it. R1SUN [ a tag 1 05 transmits the up link data 502 again in time-slot i+uj Q is 2 here) of the next value of j, and / 
that next down link Acknowledgement 503 is right to time-slot i+uj +1 (j is 2 here), and a tag 105 is received ] when down link 
Acknowledgement 503 is not received correctly. When received correctly, the up link data-exchange protocol 500 is terminated 
normally. When down link Acknowledgement 503 is not received to any of J up link data 502 transmitted messages, it is considered 
that the up link data-exchange protocol 500 is abnormal termination. 

[001 7] Next, selection of the above-mentioned parameter is explained. Based on the demand of application, die-length deltat of the 
time amount which the up link data-exchange protocol 500 must complete is determined. Although it is the point which should be 
careful of, NU is calculated by **(ing) deltat by the time amount required of a frame i403. Next, selection of deltat is explained. Since 
data were needed for the high speed by in TEROGETA 103, otherwise, the tide is missed in the important online monitoring system, it 
may be supposed that it is unnecessary and deltat is small in that case. In the case of the application of "batch-processing" mode of 
operation although attainment of data is called for, since the hitting time of data is not not much important, the value of deltat can be 
considerably enlarged by it. In that case, the value of J is chosen so that protocol exchange of drawing 5 may be repeated several times 
at least For example, J is set up equally to 5. Thereby, protocol exchange of drawing 5 is repeated 5 times. 

[0018] The set of [radiocommuni cation range and interface] in TEROGETA 103 assumes that it exists in a certain environment like 
drawing 1 . The reason of the existence of two or more in TEROGETA 103 is guaranteeing guaranteeing the normal communication 
link with the perfect wireless hippo register 105, i.e., all tags, being performed within the environment. Since the down link message 
from two or more in TEROGETA 103 is correctly received by the tag 105 depending on an environmental propagation property the 
up link message from the specific tag 105 may be correctly received by two or more in TEROGETA 103. In the above-mentioned up 
link data-exchange protocol 500, down link Acknowledgement 503 is transmitted to the specific tag 105. It is rational that near in 
TEROGETA 103 transmits the specific down link Acknowledgement 503 in the semantics are meaningful in the specific tag 105. 
r0019] The number of in TEROGETA 103 which transmits specific down link Acknowledgement 503 is restricted to in TEROGETA 
103 in the radiocommunication range of a tag 105. Thus, total system capacity increases by restricting transmission. It is assumed that 
in TEROGETA 103 in the radiocommunication range of the specific tag 105 has transmitted same down link Acknowledgement 503 
altogether for the object of this invention. Furthermore, it must guarantee not interfering in those transmission mutually. For example, 
down link Acknowledgement 503 is transmitted as mentioned above using amplitude modulation (AM). When transmission of two or 
more in TEROGETA 103 in the radiocommunication range of the specific tag 105 overlaps, it interferes in an AM signal so that it 
may weaken and suit. Therefore, in TEROGETA 103 assumes mutually that a time amount synchronization is carried out, in order to 

^fltSShe [down link data exchange], next data are transmitted to a tag 105 ^^^^^^i^^S 
Drawing 6 is the schematic diagram of the down link data-exchange protocol 600. In this case, in TEROGETA 103 packet- zes data 
(when required), and transmits the packet of data as down link data 602 in the down link time slot . i401. As already stated, it is 
assumed mat the time amount synchronization of the down link transmission of all in TEROGETA 103 that is in a wiiJ«ot 
mutually is carried out in order to avoid a mutual intervention. In drawing 6 , the down link data transmitting l^^^ 1 ^ 
601 arises in a time slot i Then, in TEROGETA 103 tends to transmit the down link data 602 as early as possible. If t assumes that 
^S^XSSi h yB^ in TEROGETA 103 will transmit the down link data 602 by the time slot i. A tag 105 receives this 
^ Here, it is assumed that one time amount of the die length of i403 is taken to judge whether the tag 105 decoded 

the down link data 602, and the message was received correctly (this is based on the assumption that the P^^Jf^^^ 
not powerful in about 200 processor in in TEROGETA 103). Next, up link Acknowledgement 603 /* ^ sm ^ , 
103 by the time slot B-l from a:tag 105. In TEROGETA 103 (it expects to receive up link Acknowledgement 603 by the time slot i+l .) 
^SSL up link Acknowledgement 603 was received correctly. When up link 
TEROGETA 103 transmits down link Acknowledgement 607 to a tag 105. The object of down link 

is notifying to a tag 105 it not being necessary to transmit up link Acknowledgement 603 message tother^ The above-mentioned 
protocol afts correctly, when three messages 602, i.e., down link data, up link Acknowledgement 60*1 and down link 
Acknowledgement 607 are received correctly altogether. However, some message failures are expected in a actual radio channel. 
Therefore in TEROGETA 103 and a tag 105 all use two or more retry (retry) algorithms. 

mnmSSS^SLn link datattansmitting preparer, completion 601, in TCROGETV, 1 03 ^j^*^* , 
die transmission of two or more down link data 602 messages. In order to perform this, in TEROGETA 103 calculates die set dk (k~ 1, 

K) which consists of K random numbers with sequence. However, dk is distributed at random within a set (1ND), there s no 
repeat in the value of dk, and the value of dk can be set in order so that it may be set to dk+ l>dk to k contained inside (JK-')-. . 
Keter ND* s chosen'.ike the above-mentioned parameter NU. Next, in TEROGETA carries outthe schedule of *e ^mission of 

down link data 602 message in time-slot i+dk to k= 1 K. Although it is the point which should be careful of, in the above- 

meTioned explanation, it is assumed that dl is 1 . That is, the first down link data 602 message is ™,tted by the b« . «P* 
link time slot i401. It is an option in a protocol whether dl is taken with 1 . In this way, the schedule of the set wh.ch consists of K 
down link data 602 messages is carried out. . „ n , „, , • „l.„. 

[0022] At the down link data-exchange protocol 600, selection of ND and K is the same as the selection of NU and J I . , the ; above- 
mentioned up link data-exchange protocol 500. Main views are that the schedule of the sequence of transmission of K down link data 
ooTmessages is carried out, ana ND is chosen from consideration of the time line of the data demanded by th.s spec.fic application. A 
tg 105 carries outlme schedule of the transmission of M up link Acknowledgement 603 messages for every »* 
data 602 message. Generally, the schedule of these up link Acknowledgement 603 messages is earned out so that it may be transmitted 
to the time amount NUD berween rime-slot i+dk and time-slot i+dk + 1 (i.e., between two down link data 602 continuing messages). 
Therefore, NUD is small chosen from ND. Although it is rational to choose NUD w.thND/K, *is is only an exampleofthecho.ee 
method of NUD. when ND is divided into the set of K frames 403, the number of the frame 403 of these K sets which is ahk* 
respectively and is contained is ND/K. Parameter M is adjustable. It depends for the selection on the up link traffic need expected 
[0023] In d rawing 6 , a down link data 602a message is transmitted to time-slot i+dk. When a tag 105 does not receive a .down hnk 
data 602a m^gVcorrectly, a tag 1 05 stands by the next down link data transmission A tag 1 05 assumes this down link data 602 
message to receive correctly. Then, a tag 105 carries out the schedule of the transmission of M up link Acknowledgement 603 
messages. This is performed when a tag 105 calculates count *»** for the random-number set urn (m= 1 , ... M) with sequence^ 
However, urn is distributed at random within a set (1 NUD), there is no repeat in the value of urn, and the value of urn can be set in 
order so that it may be set to um+l>um to m contained inside (1 M-l). A tag 105 determines by which time-slot i+dk+um up hnk 
Acknowledgement 603 is transmitted using these values of urn. Two of M up hnk Acknowledgement messages (603a and 603b) are 

shown in time-slot i+dk+ul and i+dk+u2 of drawin g.fi . . :+hv+„9 

[0024] It is assumed that in TEROGETA 103 received correctly transmission of up link Acknowledgement 603b in time-slot i+dk+u2. 
Then, in TEROGETA 1 03 transmits single down link Acknowledgement 607a in time-slot i+dk+u 2+ 1 . When this down hnk 
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Acknowledgement 607a is correctly received by the tag 105, a tag 105 cancels the transmission of the remaining U P 
Acknow eSen messages (for example, 603c) by which the schedule is carried out. When a down Jink Acknowl^gement 607a 
menage b Served correctly, in TEROGETA 103 will resend down link Acknowledgement 607b once again, ,f the <***™* U P 
Hnk Acknowledgment 603c is received correctly. All these processes are continued until each message of the down link data 602, up 

link Acknowledgement 603, and down link Acknowledgement 607 is received correctly. , . , „ _ . r<1 

0025] ^The possMe structure for transmission of [message structure] next a down link, and an up hnk is explained. Here th sfcucture 
Scan use the 'same up link structure as the up link data 502 and up link Acknowledgement 603 possible [ using the same down 
link structure as both down link Acknowledgement 503 and the down link data 602 ] is explained. 

0026rThe down link message structure 700 is illustrated to drawing 7 . This shows the message segment and the number ofb.ts 
relevaK .down link message. A message begins from a preamble 701 . By the preamble 701 , the clock recovery ^'^^f.* 88 
S 5 become, pTible [ synchronizing ]. Next, me barker code 702 defines initiation of the actual d ^ f ^ VSS 

LTedf^ 

Sdt^mm^^ 

s^d^^^ 

-l^t= 

Acknowledgement. In other applications, transmission of much more ^ ^^^^^^^Z^ of the 

[0027] The up link message structure 800 is illus^to d^mgj • ^ message . A g message 

»t^wS^ 

Acknowledgement 503 like the up link data 502 and up hnk Ac ^ledgem^ '^^/^Soned up link message^ 
r^rceTehidit 

.^hSuT^ 

inaccuracy, such as timing and a synchronization, and clock P^» ,on - 805 are used ^ fo ,i ows . For example, in the up 

105 transmits two or more data packets to in TEROGETA 103. 1 nese. cap acity which carries out two or more 

(904). Although it is the point which should be careful of, d own hnk has^he^uy ^ ^ ^ 

Acknowledgements by same down link Acknowledgment 503 fr^ d^^ aud ta^Z ^ « AcknowIedgement 9 03. 

data k902 to in TEROGETA 103 by time-slot ,+ul A tag M^^™*™^^ (Since it is because in TEROGETA 103 

However, it is assumed that this Acknowledgement is not correctly rece'vedm *' s ^ l ~ ement 903 3> a tag ,05 may depend it 

failed in reception of the up link data k902 receiving un-succeeding ; [ f down ^ A ^^^8™ can Lose transmitting the up 

on reception of down link Acknowledgement 903 having gone wrong) this. ase - ^a tag 105 n «J drawing 7 , the 

link dam k+l (904). Next, a tag 105 assumes that down ^^^g^^^SS^m. the uplmTdaTa k+l (904), or 

Acknowledgement of this down link Acknowledgement 905 can be = earned ou to .theup ^ nK ™ knQwled e ^ when or more 

those both. Thus, by the approach of carrying out the inter eave _of A* now g^ ^ ^ 

packets must be transmitted, high-speed transmission^ ^ h ^:^^S_S t ^ 0 Wo C r more down link data 602 messages 

Sfnt°e°case of a pan of applicarions like the sen^ 

105, it is advantageous to increase up link capacity rather than Seeing the data rate of up link data 502 

up link capacity] in TEROGETA 103. Such one W™**™™?* °™ ItTsSnSoand may reduce the capacity and 
signal. However, since this approach increases receiver bandwidth it may reduce * n ° system is using frequency 

the range of a system. Another method of increasing system capacity, ™™?f £ a ™ g ^ * multiplexing, the source 308 
multiplexing. In drawing 3 , the source 308 of a frequency generates suocamer g . f I2,. iencv i n 

the case of this protocol, 

of . ftoouoooy o» also 8 ««.t« which .ubcanioT fteq^ncy of g« of . Samifr^oooy by ,ho sooroo 308 

of^IxT^^^^ 

advances like the above. . . in a t«a 1 05 chooses subcarrier signal 308a (1 n) 

[0034] The frequency space of the subcarrier signal 1000 is shown '"^006^ A tag ™> c ™™™^^* thc tag lo5 with 

ht^://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/1 5/2007 



JP,2000-049656,A [DETAILED DESCRIPTION] 



Page 5 of 5 



same up link time slots i402. In TEROGETA 103 is a receiving antenna 206, and receives signal 301a including n up link signals. 
LNA207 amplifies an input signal on RF frequency. The rectangular mixer 208 restores to input-signal 301 a to direct baseband using 
homodyne detection. The output of the rectangular mixer 208 is I (inphase) of a signal and Q (rectangular cross) component to which 
it restored, and is shown by the signal 209 nf drawing 2 . Drawing 10 shows the configuration of the signal 209 over the channel of 
either I or O The bandwidth of each signal is deltaf!004. In the 1st subcarrier signal, a rear spring supporter and the 2nd subcarner 
£d se^ve as a rear spring supporter eTc. from (fs2-dehaf/2) by (fs2 + detaf/2) from (fsl -deltaW) by (»^Si2raW«S 
point which it should be careful of here, all information signals are included in the range from (fsl -deltaf/2) to (fsn+deltaf/2). Next, 
filter clearance of the signal of the outside of this range is carried out using the filter amplifier 210. Next^ the subcarner demodulator 
212 can restore to n up link information signals modulated on [ of n pieces ] subcarrier signal 308a simultaneously. There are two 
fundamental functions in the subcarrier demodulator 2 1 2. That is, it is filtering a signal further and recovering an 
306 from subcarrier signal 308a after that. In the one example, these two functions are performed in digital one and can be mounted by 
L digital signal proctor (DSP) or the field-programmable gate array (FPGA). The digital fi her to each subcarner ^308a 
adjusted to every subcarrier signal 308a. For example, a filter passes the frequency between (fsl -deltaf/2) and (fsl +d e to f/2 ) to ! 1st 
suranter sfgn^308a. The detail of the subcarrier demodulator 212 is shown in drawing 1 1 . An mpu, t signa 211 contain sthe channel 
of both 1 and the above-mentioned Q. The subcarrier filter 1110 filters a proper to subcarner signal 308a (fs 1 and 1 00 1 ). That is, this 
pLVesft ^frequency between (fsl -deltaf/2) and (fsl + deltaf/2). The subcarrier demodulator 1 (1 120) ta, the output of the subcase 
fihefl (11 10) pass The subcarrier demodulator 1 (1 120) recovers an information signal 306 from subcarner *gnal 308a.^ An output 
signal 213 ncludes the information signal 306 from all the tags 105 that have transmitted the up link signal by subcarner signal 308a 



raOfl TheS l^S^ls Xols. The case of the up link data exchange 500 is considered in this case the tfiing for 
E the random number uiin the range (1 NU) is chosen - NU individual - difference - the up link time slot .402 is chosen. When 
^^Irfitfa signal 308a of n pieces is added further, the number of the selection which ,s different from each 
other increases as nxNU, and, thereby, up link capacity increases substantially potentially. 

[Effect of the Invention] As stated above, according to this invention, the cheap wireless data network which makes possible data 
communication to many cheap devices (for example, sensor) is realized. 
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* notices * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of an instantiation wireless-data-transmission (WDC) system. 

[Drawing 2] It is the block diagram of the instantiation in TEROGETA unit used by the WDC system of drawing 1 . 

[Drawing 31 It is the block diagram of the tag unit used by the WDC system of drawing 1 . 

f Drawing 4] It is drawing of time-slot structure used with the protocol of the WDC system of drawing 1. . 

[Drawing 5] It is drawing of an up link data-exchange protocol used by WDC of drawing 1 . 

[Drawing 6] It is drawing of a down link data-exchange protocol used by WDC of drawing 1 . 

[Drawing 7] It is drawing of down link message structure used with the protocol of WDC of drawin g \ . 

[Drawing 8] It is drawing of up link message structure used with the protocol of drawing 6 . 

[Drawing 9] It is drawing of the extended up link data-exchange protocol of drawing.5. . 

[Drawing 101 It is drawing of the subcarrier signal of drawing 3 . 

[Drawing 1 11 It is the detail drawing of the subcarrier demodulator of drawingj. . 

[Description of Notations] 

101 Application Processor 

102 LAN or WAN 

103 In TEROGETA 

105 Tag 

106 Data Message 

200 Processor 

20 1 Source of Radio Signal 

202 Modulator 

203 Transmitter 

204 Transmitting Antenna 

206 Receiving Antenna 

207 LNA 

208 Rectangular Mixer 

210 Filter Amplifier 

21 1 Input Signal 

212 Subcarrier Demodulator 

213 Output Signal 
200a Information signal 
201a Radio signal 
202a Modulating signal 
204a Wireless carrier signal 

301 Antenna 

302 Wave Detector/Modulator 

303 Amplifier 

304 Clock Recovery Circuit 

305 Processor 

306 Up Link Information Signal 

307 Modulator Controller 

308 Source of Subcarrier Frequency 

310 Cell 

31 1 Modulation Subcarrier Signal 
320 Attached Input Signal 

330 Smoke Detector 

340 Temperature Sensor 

341 Thermocouple 

342 A/D Converter 

350 General Sensor 

35 1 Sensor Device 

352 Logical Circuit 
301a Up link transmission 
302a Information signal 
304a Information signal 
308a Subcarrier frequency 

401 Down Link Time Slot 

402 Up Link Time Slot 

403 Frame X 

500 Up Link Data-Exchange Protocol 
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501 Up Link Data Transmitting Preparation Completion 

502 Up Link Data 

503 Down Link Acknowledgement 

600 Down Link Data-Exchange Protocol 

601 Down Link Data Transmitting Preparation Completion 

602 Down Link Data 

603 Up Link Acknowledgement 
607 Down Link Acknowledgement 

700 Down Link Message Structure 

701 Preamble 

702 Barker Code 

703 In TEROGETA ID 

704 Message 1 Tag ID 

705 Message 1 Counter 

706 Message 1 Data 

707 CRC 

800 Up Link Message Structure 

801 Preamble 

802 Barker Code 

803 Tag ID 1 

804 Message Type 

805 Message Counter 

806 Tag Message 

807 CRC 

902 Up Link Data K 

903 Down Link Acknowledgement 

904 Up Link DataK+1 

905 Down Link Acknowledgement 
1000 Subcarrier Signal 

1004 DeltaF 

11 10 Subcarrier Filter 

1 120 Subcarrier Demodulator 
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[Drawing 2] 
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*— F) TaHT^ili:A^#Sfc«>-e*So 
[000 8] i3(l ^^10 5O/D7^ST$5o 
0 5(C:fc^T, 7>ft30 1 (^<<D*&. ;!/ 
-^fcillW^ZV^) (1 glf^gft^o 
COffli, ««S/KSS8S3 0 2 (fluffs CDS' 
3 y h*-?**-h~ £?%C £&»StfeV$>Z>o ) *ffl 
>^TK»t-<-^>F»c«BISti5o tttt«S/SBH8 

302H xtim^mmic^— F*c®^*r^o 

^O^^e>n51SfB^3 0 2 a (COifd 2 0 
0 a ^IrIUx— ^%-&tr) (1 mm$s3 0 3(C<fcoT±i 

e^tis ^n^^iEiffiiHi»3 0 4\cis\,^Tmm&®m.-£ 

ti^o *<D*g*»&n*1«M^3 0 4 ate:/n-iry9" 
3 0 5(c££ti3o yn-fe^-9:3 0.5 (i— IftfcfifflificT 
-T^D^a-fe^itT'SD. — #~ ^ny^EiaislK3 0 
4(1 ASIC (&S/3%At»mislB) T*HgRTf6T* 
A S I C(i7Dt7^3 0 5*4&c"fc *>pJt£T* 
yn-lr^-9-3 0 5(1 $71 0 5^6^>fny 

— * i o 3^^n^z^^u>^it^e^3 o 6*£ 
jk-tso cowsfi^ti ^saggnvhn— 73 oi\z 
s^n^o ^iSf5=i>bn-^3 o 7ti mmw^ 3 0 

6*ffl^T* ^^^ , J7'^^aS3 0 8tCcfcoT^ 
^tll)-9-7^tU7iiSiS3 0 8 a^rit^c 
©3 0 8(1 yn-b7t3 0 5 £ liEUOskSflffiS "T 
£C £ tpJtgTSD> d&SWl 0 5^5 

*tb£tl%ai&&« (#J*ll ^a-fey-9-3 0 5Oi* 

'J7lf 3 1 HI «U£g/SEiB83 0 2lc.fcoT. ^ 
0 5T'S:il^n^fe^-v 'J7i§2 0 4 a^l 

icffiffl^n^c cti(i, aau-r*^U7«# 

Ctlc&O. 7>ft3 0 !OS»**a*.*CfctcJ: 
oTHIg^n^o , ii?fi^^t^(i^^)^tb^om®3 1 0(1 

[0 0 0 9] 'IS#B^^3 0 6(i*S^r$*75-ffiT*^-r 
CTxH *yi0 5rtO^Dt7l>-3 
0 5 (i s ttJSA^fl^f 3 2 0*. If 3 0 6 Ofl^ 



7 

**>*3 4 0, **^ttHft*>tf3 5 0*«*5. « 
-&lC<fcoTI4. W«A*«-93 2 OlC<£oT£S2n* 
T-ZOimiZ'Pft^o &&th&3 3 0<D*§£\ 1 l£ y h 

1*3 2 0**fi8-r*A/DR»«3 4 2fc««Sn 
— JH-trV9"3 5 0<Dt&£. -fe>it^^X3 5 1 
tt. ttJgA?J{i^3 2 0££MT3i£iI[°]g&3 5 2 fc-Y /0 
>^7x-7^t§ 0 C4)*§£\ li^[E]£S3 5 214, — 
«*>-9-3 5 0O«M*lctt#LT. #*lcJIMM:Ci: 
tx ttlSWriaStftc fcfc»£o — »-b>it3 5 0O- flRJ 
tt. AHOSfcttflMB ^fgggiT* 
*f*-fe>-y-T**. ceDJcattllttBtt* AB**v^t 

[0 0 10] [7d hn;K0±{*:1giS] ±B5©a«tt. 

ifi^ffl^6n«o W>U^W1.XD7 h i 4 0 1 
ttx ■lJHB6<-r>-f ny— # l 0 its>*>9#\ o 5-"\3as« 

y T t; i 4 0 2 ti % ±|EO «fc 5^MBS *«!^Tfll $Ktf* 
£M 0.5^6>r>fny-5r] 0'3^3Ht£tl5£'f A 
^^M^o 04tCfc^T, cn6<DMA7D7 

*a>y H 0 l^t>*777U>^^AXD7 HO 
2CO^^(i^FL<>5:^C^tprtgT'fe^e 2StC 
H4lc*3vvt\ mxn 7 Mi N HI©i*»>y>* 
hi 401 lfi©77yU>*^ 
^D 7 fi 4 0 2&m< £3lcl2^;£tlT^5#. C 

sa<o^>y>^^UD7 h 4 0 1 o^tc i m<D 

77^J>^^LXD7 b 4 0 2tftt<ffifflS^* 

AXD7 h 4 0 1 ©&ic«»©7*:/y >**>r a 

(4 0 1) «CM077?'J>^^-<AAD7V 
(4 0 2) #m<C^^-hT£>C£&^t£Tfe 
3o ^<OA>077'jy-: >3 VTIi^vy >^^fpj 

T\ ffll^n§^>'J>^^^AXU7 h 4 0 I £7 
'^y>*^AXP7 h 4 0 2 OIE5SaffliB[OttS 50 



) 3#§fl2 0 00-4 9 6 5 6 

h i 4 0 1 OftCJ*— 07y:/y >^^A7P7 h i 
4 0 2**JK< Cfcfcffisr***. c©<5£ti\ *38B8<0 
75"i£<D— 8H£*SJHT*fc©rt4ftv\, WT. 71^— A 
i 4 0 3£S17U-A£0?a\ COt&, 7b-Ai 4 

0 3(4, 0 4 IcSVf cfcdtC ^>>J>??YAXD7 

h 4 o i : enfc^<7^yy >^^-rAxny h 

1 4 0 2 0»&-»«:JBT. 

[0 0 1 1] $-J\ *^1 0 5fr£^>"rn^-£ i o 
<DTv?V >$$-CL>Xa*y hi 4 0 2 "?£5£qjg£ 

fcx-^Oglcoi^TiifgiET^o £^1 0 5 

0 S'NSSfiLfct/^— &<D&b\ m—<D7v 
7V>*2<<l±Xuy h 4 0 2lcojag&e*7 ? --#S5: 
i@ 0 5 14C ©7*— KtL 

T\ S777'J>*^A7D7 h i 4 0 2rtT'lIf 

[0 0 1 2] Kta^fcJ:3»c. ^>fny-^^ 
<DiI««4. ^>y>*7?.«4»ffiESI*fiJfflU 7^7 

3 >T*te, ^ > y >zmm<Dtz o #7 y y y^mm 
^4. 7yxy>*a«tt£i*^fli^3pjffl-rs^:ft % 
&^^i 0 5^<0M-atea«feo2«"e**^6T?a6 

coifed ±SO^Dhn/VOM(i, 777U> 

[ooi3] [77ry>^f-^] ±I2t^4. m 

n;Mcoi^Tfi»^1-So H5(4. 77?U 
»7Ph3;l/5 0 0O««aT65. 777y>^f- 
£35&7n hn;l/5 0 0 T-i4. ^>foy-^ ] 03^ 

sifflsnscfc}b < s««n«7 ? -^f4^^i o 5tc#ft 
-rsc cof f -#ai«wjEL<gfflsnfcck(±. 

T. ^>fn^^l 0 3tci:D^JE;«*n^cfc^ 

[00 1 4] B5I4. ^PJ©BBai:LT<B^OD^y-b- 
y^c^/TNt^-rA^^yTSSo 7 7 7'J y^'r— 
9yt&-fu V 5 0 0 T'(i. 7 v7V >^f^— ^iM^l 
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mm^Ys o i « % *^i ostf, -r^-roy-* i o 

3'\aSfflLfcV>7 r -# fllfflfif2 00 a) <D#fc*R 

T5 0 1 ©BSaitiBSSJ t 5 0 5T*0. ^<D££<D*-<f 

iT'fe^o COfctlC.. £^ 1 0 5ttftNu*«R"r 
£ c Nute. mmm*§2 0 0 a ©£»S 

■M>fny-*l 0 3fc*oTIEL<ai*ttfttt 70 
(fftSE) o 

COO 1 5] Z^/^^f-^f^I^TSO lO 

0 5(i, «W*#aUfc-fcy huj (j = 
1 J)'*ftJ»-r«. fcJSU ujtt* -tr*yh 

(1. Nu) flt*7>^Ai:»Sl, uj<Dffilc*S9JgL 
I4ft<. uj<Dffili. (i. J-l) W:tSnSjt 
fcfLTu j + i> uj i: lcJ«fftttt&ttSo 

10 3t±, J fl<07y^J >*f-? 5 0 2^ y 

:/y >*3HI3 0 1 aT'fe 0 ^f>fpy^ 1 0 3<D 

^O^AWyh i + u j"+ 1 <Om%m<DT&<Di3— 
Ymm («5E) fcZy^y 5 0 2*yfe— 5? 

^5 0 2^y-fe-s;^iEb<S««nfc«* (jEL<S 
fi^nfcCh^. CRC«D«ffi»«*fl3i^3CfcK:j: 
oT#JS*ft* (^2D ) . CCD* viz— : xfi. -<>"r 30 
ay-^f 1 0 3#^AXa*y h i+uj+1 lC*5l/>T 

£^~i o 5'\^>y>^«iBjc«5 o 3*ise-rsc 

n-fe-y-y-2 0 Otf^OiSlcBaSfcT^y :/y >^-r— £ 
5 0 2^ 7-b-y*»f t5 C fctft*t4i^ 
>'J >£58BJS«5 0 3(^^AXo 7 h i+uj + 2 

[0 0 1 6] CCOct^tC. 1 0 3fi. *^A7P7 

tc^vy >*Kias»5 o 3*<w^«n^cfc3gr»i-3 

TV^ 0 CO«t3*^>y >^6$EJCS5 0 3^iEL 

5 0 0tiiE»«7U ac^UD7 h j +uj (C 
CT* j ti2T*fc*) tC^yy^-^^n/cglDOZ^^ 

y 5 0 2^ -y^-v^amr *£«#£a\> 

> y > * wbjcs 5 o 3 tWel < s<t2 n*^* 

^ 0 5(i, j ©aoilO^^AXD7 h i + u 

j (CCT*j(i2t'$)§) tCfc^TSt/T^y^y >^-r 
-^ 5 0 2*iSffiU 99 1 0 5fct. SO^VV >^ 50 
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«BS»5 0 3tf^WDyH+uj+l (Cut 
jte2T*££) fcIEL<»i*tl*C2:*yxvr«. 
IEL<»i<£ftfc«^ 77y , J^f-^/oh 
3^5 0 0ttiE1l»T-r». 53S«*nfcJ«07-yyy 
5 0 2^ v Jz-isO^-fmcti LTt>#V> 
y >^SIBJC»5 0 3^SfSn&^i|^ 7y?V> 

So 

[0 0 17] :&ic s ±fE<0/^*-^<og&tco^Tl8 
Nut±. 4 0-3*cB**nS^Ht?6 t 

x- * «osja«±«» s w T — * oaixnpfti » $> $ t> 

RltETfiSo ^0*§£\ ^Scd^d hn;i/^>4< 

[0018] mmrnm u > ^ £ r>v > * 7 x -x] 

^>foy-^ i 0 3<D-fe-y 1 <0<fc5 4&5SW» 

icfiFSE-r^fcfis-r^o Mw>fpy-^ 1 03^ 

<o*^i 0 5fc©iE«a3iffl^oai«rtTfft>n*c 
fc*«SE-rs c £&&w?z> ctT'&Zo mm<D&m& 

tttcfic^LT. SS[^>fof-^ 1 0 3*6©^ 

yv^^y-b-^fflSO-Ofny-* 1 0 3(cJ:o 

-?X»?nl-3;l/5 0 0W ^>y>*fitECS 
5 0 3(4«J£0#**1 0 s^atcsft^nTi/^o ^<7)^ 

0 3tf?0tt£4>jr9>U >^5SEJCS5 0 3%aHi"T 

[0 0 19] »SO^>y >^51EK«5 0 3^gf 

lil/»ms§^>fay-if 1 0 3tc^JffiTSo 

5 cD$2^ai{I l/>yW>fn ^ — £ 1 0 3tif^T 
WlC^vy >*WKJES5 0 3*aS«LT^5fc{R« 



JJ 

0 ±EO£5lc N SMBER (AM) *fl^T 
iMfI£ft3o ^^^'1 0 5©&«ii«U:/^rt<Dlg 
ftM>fny-J l 0 3©2S*I*<fifc?>a&5*&. A 
M^il|{I^I4§§#>&? £ 3 IcTj^r So fi£oT. -f >-r 

C0020] [?*>v><>7 : -*&m jkic. x-* 

AK^fny-? 1 0 3fr&£jTl 0 5-\^{f-?n^if 

;1/6 0 OO«EJB§0T'253 e CO*§-g\ ^f>fPy-?l 70 
0 3(1 Mb (ifcgfci©^) U x-* 

<7V^*y h£\ «>»J>^^AXD7 F i 4 0 U: 

>fpy-^ i o 3<D&<y>v>5mmi±t§^. : =F#%:& 

P7hi ^tC§o fCT\ -OfDy-^ i 0 3(1 
-9 6 0 2^:^-<AXD7 h i T*i£frr£o #^105 

a. co^>y >^-*6 o 2*s«-rso ccr* 

14. 1 0 5 tf^> 'J >^f-? 6 0 2 4g§lT 

17l/-Ai 4 0 3 <D§.'Z<Of$m%:'m'tZ>t 
(cn^ ^^"1 0 5toyn-ir7^3 0 5i)^Vfa 
9 1 0 3F*3<D:/u-tr^ 2 0 OlZE&tJT'lt&^t 

S6 0 3C4, ^^10 5^e)^>fDy-^i0 3^ JO 

-<axp7 h i + i T2ni*n« 0 ^>fpy-^ i o 

3 (^A7D7 b } + 1 >*5tffiJ5S6 0 

£ G Z^^y>^«BSlCS6 0 3tfIEL<§{l;*ftfc*i 
£\ ^f>fn^ ] o 3«4^»>>U>^fitElS»6 0 

o 3 ^ v^-is*mm?%<z^tfr^c£*$y 1 0 5 

•yfe— v?, "T^fc^ ^>'J>^f-^6 0 2, Z*y 
7y V*58K/S«6 0 3. *5<fctf^*>y >**8&JC5«: 
6 0 7*«-r'<TiEL<g«Snft*&^ JEL<^T 
3« LfrU ||IBO&lS^**/l/Tl4. l^<OW^7 

?t) Z;l/r3yXA*3pM"r5o 
[00 2 1] $r-»y >*y-*i£«J|MBSfeT6 0 lie 

>r>fay-^l0 3B, fflao^vy 
x— £ 6 0 2* -y-b— yoaifi&X^^— ;l/-TSo c 50 
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tiZftofzisb, ^>7D^i0 3lt KflOWW 1 * 

#Sl»fr&44-fey hdk (k=l K) *fttrr 

£o /c/cU dktt. -fe^yh (1, No) rtT^>£\Mc 

dkOffi£ttD}gU4$:<. dk<D<fit4 s (1, 
K-l) rtK^£nsUcfcfLTdk*i>dk £&£«fc-5 
fc«#fttt&ft*. ±120/^7^- 

k=l KlcttLT^AXD-y h i + dktcfctt 

3^>U >^x-£ 6 0 2/^y-lr-yc03M<i^^v r 

T> di(ilT6§^$LTt^o T&fc-S. 

>y>^^^AXD7 401 -K»t«tis 0 di* 

C?tts KfflO^>y>^f-^6 0 2^7-{r-y 

[0 0 2 2] ^>U>^f-^^Dfn;l/6 0 0 

^3S^Xn bn;V5 0 0 IC&tf 3 Nu*3£tf J <DMiRt 

3 > tc J: -p 2 ft £ x — £<D*-<f (D^Wkfr 
6. KfflcD^>y >^x— *6 0 2*y-fe— 

^>y >^f*—*6 o 2*v-t—zs(D&mmc:£ 

tc s ^^'I0 5(t MfflOZy^y >*5tK/SaF6 0 3 

y >*5tKJft«6 0 3*y*— 1^4-fSfc. £-fAXn 
*y b i +dki:^^A7D7 h i +dk + iO^ T 

2OO3l%^<^>U>»T r -^60 
S^OIBOWIH Nu d tcS<t * ft 5 t ^ tC i/i — 
^ c fitoT. Nuoi4NoJ:t)/h*<StR*ftSo Nuo* 
No/K fcgJR-rSoi4-&aWTS«^ CftfiNuDO 
jURSO— ffiltaffftcs No^Ki(D7l/-A4 0 3 
O-tr^y Mc^fiJL/c^. eft E>0 K{@0-tr ^y h^O^ft 
•rftlc:^^ft^^U-A4 0 3 0fflg»4ND/KTfc 

STvfV >?b^7* v <>mmic4ii&?Zo 
[0 0 2 3] I^6IC43I/>T. ^>y >^f-^ 6 0 2 
a^7t-y(i^AXD 7 h i + dktC^|{i^ft^> 0 

0 5A^*^>y>^-r-^6 0 2 a;**y-fc— ^* 
IEL<§:flL^:^o/cii^ 0 5 t4> :^cq^^> 

y >*T-*mm*wm?z Q ztn 05 a. 

>y >^f-^6 0 2^ •y-b-> ? =&iEL<S«-rsfc{5 
St5o T^i:. ^^10 5 1 MffloDT-yyy 

0 3^ y-b-vOJMfi^xy^-yl/'rSp C 

ftt4. ^^'jo5^ «*^r*aa-by hu. (m= 

l M) ^lt^-r^^f+SLT^ci:tci:^T?T^ 

ft^o fc/cU u-(4. -tr-yh (l. Nud) rtT*^>£~ 
AtC^L. u-OffliC»t)iILi4Ja:<. Up^{lt4, 

(1. M-l) rtt$SftSmlc3*LTuaM> u. tte 



J3 

07-y:/y V*«EJES*-y*-S*©35©2ffl (6 0 
3 afeitf 6 0 3 b) tf, B6©^Wn7 H+d 

[0 0 2 4] -Ofay-^ 1 0 3ti. ^AXUy h 
i 4-dk+u2lc^5^^Z«>''7 P U>^5t^JSg6 0 3 b£> 

as«*jEL<aMiLfcfcfixs-r«. ^>fny 

— # 1 0 3li, ^^AXn-y h i + dk + u2 + 1 icfel^ 
r#-0^'>>U>^5SiSJ^§ : 6 0 7 a^flT^o c 
©^*>y>*BMB5*6 0 7 atfZtfl 0 5W 9 T 

(f 6 0 3 c) ©33Sft*t>t*t6. ^>U>*W 
BBS 6 0 7 a^y-t--s;««iEL<«t*ft*3frofc« 
^ ^>fo^l 0 3B, &<DTv7V>?mm& 
^6 0 3 c*iEL<&m-?%t. t>5—&jr*>V># 
VSS&tS&G 0 7 b^rS^-T^o COt^7tt, ^ 
>y>*f-^6 0 2, >*WBJS*6 0 3. 

feJ:tf^VU>*«El6»6 0 7©«X« r tt©*y* 

[0 0 2 5] [^y-fe-^HHB jfcic. $r*>y>** 
^>U>*-r— *6 o 2<os^crai:^>'jy^i 

^'5 0 2feJ:tf7 r *y^ , U>*BtElSS6 0 3lc|^C7y 

[0 0 2 6] i7!C, ^*>U S^«t3fi7 0 

So ^-y-fe— : ^J7>7;I/7 0 1fr5»$S. 7 
UT>7 r 7l/7 0 1 (CJ:D. &>7\0 5<D5uy5mW& 
883 0 4(4BI»!-r*Cfc^5rtek**. #— 
0 2d ^y-b-^eoSHHO^r-^ORIftft^ 
it^o ^>fny-^ I D 7 0 3(1 -Or-oy— # 

□ y-^ 1 0 3tc*JLT. -f>fn^ I D7 0 3t 
W>hflOf-^(l t^TW>fDy-^ l 0 3 

"^©^y-b— y^^nt^So ?yi^y-k- v 
tt^y-fe-: S/i*^l D 7 0 4. j*-y-fe— S/i*T>>#7 
0 5. feo:D7 7t-yif-^7 0 6i:i/^ 3007 
-r — ;bFlCS*ftTi^* 0 ^7t-^?^!D7 0 4 
(is * -y -b-v 1 (OmfctDZ? 1 0 5 0«giJ##Tfe 



(8) ftM 2000-49656 

14 

7t-y*'»Jt?$5. ^y-b-^ix— *7 0 6tt 

a VO»1S^«#LT* 6»c** < r * C fc fc Wtf* 
So Bi:3O07-r-;l/K7 0 4. 7 0 5, is&zfi 0 
7i!-^ nSIO^ 7t-S/'S 

^Oil^tlSo CRC 7 0 7t£s #yi0 5tf, CflOjf 
70 ^>y>*y*y-b- IE L < Sfl S ft fcfr H 3 * W 

*y F©«9IHE«F*C R CT'£S 0 ffitT^^jftlfft* 
tf. 07^3«fctf 8<0^7t-: ^8ST'ffl^E>n5lf7 h 

tf. 6 4. 0 0 Offlcfc d &^<<D*yi o s^wrs^ 

XfATIt 1 6^yF£D£<©l£-yMRtf. *-y-b 
— D7 0 4^H*C«eSlT*SSo ^7t-y*if 
-^7 0 6WX(i, »«4«BE»Ot3 4»«lc 
/h^V^^>U>^^-y-fe--^c^bTStf^tlTV^ 
20 So flSOT'yy^r— >a >Tr(±. ^>y>^^lRl^^ 

[0 0 2 7] 7 7yU^^7-fe-^i»8 0 

O^J^-TSo 7»J7>7;l/8 0 1 fccfctf/S— 3— 
K8 0 2H ^>y V^^yb-v^^ 0 OfcHi: 
S»©feOT65o ^yiD8 0 3lt C<D;**yb— V 
*2fU^5*^I 0 5OIDt?S« o ^-y-b— S?* 
^7^8 0 4-ii;'C0^7^W-^^7^TS 

S^ftfcfeHggJSST'feSA^EgiJ-rSo *-y-b— 
^^>^8 0 5(1 ±IE©;**y-b— Z?JiV>$l 0 5 £ 

S 0 CRC 8 0 71*. -OTUf—Z 10 3^, 
*y b-vWIE L < Sil £ ft/cA> 2 -5 
T^S<t^lcrSo 
[0 0 2 8] &M?'<Z&T*&Z>ti\ ±EO^>U> 
*^y-fe—>'«Bfi7 0 OWffTyM >**ryfc-s; 
1S^8 0 0^:ffll>T. T—Zm^ m?Ll£7V7V><!7 
-r-^5 0 2feJ:tf7yr'J >*WEJE*6 0 3. £6 
40 UFlClHjaiC > U > * T^— £ 6 0 233<fctf#'*>y > 
^KE/CSS 0 3ic«ltfe) tt % ^<I^U^-y-fe-v ? 

•y-fe-v^tC^LTI^C^Pfecfctf^ *y -fe— >'»St 
(Ofc^(D^— F^xZ, 77-2,^x7^ 6SIM4V7 

[0 0 2 9] Sfc. ^>U>^^7t-^Ii700 
fccfctfT-y^y >^^^y-iz-v r ^8 0 0O^-Y^>^' 
tis <»i&A^?Ef— K^H^»X*ftS<fc5^rSfcWJa 
T-feSe WBBfcii— flStc, x^ry a-;^n/c ] 
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[0030] [-o^u-rx-^agw ^y-t-s;* 

■)>^70 Sfictlf^y-b— i/ttV>$ 8 0 5 li«TO 

0 0(C:fc^T. ^^1.0 5li77 7'J>^f-^5 0 2 

■fe— S/**^:/^ 8 0 5(4 8 tf y h<0<I£:^<tr o -<>fn 
^ 1 0 3tf7v7V>irT—$ 5 0 2tCj*-r£ffiE 

^y-b— yi*!>>ir7 0 5(4Ir!C81£ y 

So 

[0031] cos^^en^fc, ryJvy&T 

^>TDy-^10 3^fT§, 

*7'^'J>*f-* k 9 0 2^tf777 I J>?f- 
*k+l (9 0 4) fci»-5C 0 0 

mv#*5zs y > *«ejss 503 Taao»K/ss«rr 

5fi6*^fcSo Sf/#^10 5tt, mxnyH 
+ uir77? ] J >^t^— £k 9 0 2^>fD^ 
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